. . .
DOCUMENT RESUME :

A

ED 228 565 ' S G 016 591

AUTHOR Furukawa), James M.; And Others

TITLE ' Age Effects in Information Processing. .
PUB DATE , Aug 82 . : . .
NOTE 17p.; Paper presented at the Annual Convention of the

American Bsyc¢hological Association (90th, washington,
DC, August 23-27, 1982). .

PUB TYPE Reports - Research/Teéchnical, (143) -- .
Speeches/Conference Papers (150) ‘

EDRS PRICE MF01/PC0l Plus Postage.

DESCRIPTORS Adults; *Age Differences; *Aging.(Individuals);
- Cognitive Ability; *Cognitive .Processes; Gerontology;
- *Recall (Psychology); Verbal Learning
' , ) ‘
ABSTRACT ’ ‘ Y

- Attempts to mbdify or a@ameliorate the effects of
declining cognitive abili?ﬁes of the elderly have met with limited
success. To focus on the effects of age in cognitive processing:
capacity (CPC), Furukawa's'(1977) CPC test was administered
individually to 3 age group$ (16-30, 31=45, and 45-60) of 15 subjects
each. Speed of processing old and .new vgrbal knowledge and old
quantitative knowledge was ‘also egamine@. Analyses of results .

revealed that the ‘oldést subjects:'(1) had the lowest mean CPC; (2)
‘experienced the most difficulty with verbal knowledge but surpassed
younger subjects with quantitative knowledge; and (3) were not’
affected by proactive interference across four learning lists.
Middle-aged subjects surpassed both younger and older subjects in
processing antonyms and .showed a possible proactive interference
effect. The youngest SUpjeéts excelled in retrieval of synonyms and

. in the acquisition of new knowledge. Overall, the strongest
correlations between CPC and performanck existed in processing new
knowledge. (Author/JAC) | Lo : '
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‘Abstract
, o Age effects in cognitive procéssing\capacity_(CPC) and in
) speed of proucessing old and new know}edge were investigated.
The resulEs revealéd that the oldest subjgcts (a) had the
lowest mean cpc; (B) experienced thé most difficulty with
vefbal knowledge but surpassed younger subiects with qdanfi-
tative knowledgg,'and (c)‘were not affected by proacuive - .
interference across four learning'lists. The middlé—age
subjects surgassed Both younger and older subjects in pro-
‘cessing antonyms and manifested{gn iryegular up-and-down
pattern across legrning lists indicating a possible proactive . .
interferegce effect. Yoﬁngest subjects excelle@ in retrieval

of syhonxms and in acquisition of new kﬁowledge. Overall,

strongest correlations between CPC and performance existed

i

in protessing new knowledge. .
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Age Effects in Informatlon Proces91ng

Attempts to modify or to amellorate the effects of declining
cognitive abjlities of the elderly have met with limited success
(Carroll & Maxwel}, 1979). As an extension of these attempts the s
presént study fOCUsed on the effects of age in cognitive processing
capacity (CPC)——a persons' ability to recall stimuli after a single
brief exposure——and in speed of process&ng old verbal and quantlta—
tive knowledge (acquired years earlier) "and new verbal knowledge ’
(acquired a few minutes earlier). -

A dec11ne in processing capac1ty may have caused elderly sub-
Jeets~to experience difficulty with episodic memory (Wingfield &

N

Byrnes,.1981). Episodic memory was repérted toraé’hlghly suscepti-

ble to interference (Tulving, 1972), probably proactive since it

may be more potent thamnxetroactive interference (Underwood 1957).
These Studles suggested,that (a) the CPC,of subjects should decline

with age, and (b) proactive interference should have a greater adverse

» » \

effect in processing nev verbal information by elderly subjects.

* N v

( Speed of intormatioh processing and seconda%y memory were foundJ
to be negatively correlated with age (fchabo—Roberﬁson & Arenburg, ‘
197Q); eonsequently, when speed was a consideration, the elderly ‘were
at a greater disadvantage than &bunger subjects (Anders, Fozard, &
Llllyqulst 1972). 1In terms of secondary memory, however, verbal
knowledge apparently did not decline with age (Walsh & Baldwin, 1977)
but numerical ability registered a serious decline (Owens, 1966) .

-

Based on the apparently cdht?adhﬂxxy findings, further research on

‘speed of processing old verbal and quantitative knowledge was, sug-

gested, ~ : L . .
*
vt

A more retent investigation on speed of'processing (i.e., the
R \ :
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number ot corrcetl responses in a 45-second 1nterva1) ol

Note 1), ASbumlnb the valldlty of their findings and’also assuming

that CPC declines with age, then the present investifation ‘should )

: \ . : I/ .
provide support, for their findings instead of thos#fo§ other investi-=

gatoxs . ' (f' ,

. . ‘ e f

ub]ects Three age groups~(16—30;p31145, and 46-60) of 15 subjects
- /

each participated in the experiment.

ggoeedures._ Furukawa's (1977) CPC test was administered individually
to egph subfeet according'to the procedures hefprescribed.

' wépeed of processing old verbal knd&ledge/(two separate lists of

15 gynonyms eech and‘tQO’separate lists of ljfangbnyms each required
subjects to select the correct response fro ?ﬁmong four options) and
old quantitative knowledge (two lﬁﬁts of 15 addition problems) were

~ J

tested by giving subJects 45 seconds to complete a list. A correct

response was worth one point, except foxr multlplicatlon problems As
) 4

* these proved to be exceedingly difficult for all subjects, each sepa-
rate°mu1tip1ication stee was scored ane point (e.g., 22 x 33 with an
answer of 726 was worth four points, one fér each-correct.multiplica-
tion step cqmplefed). . ' -

The speed pf procegsing newvve;bal knowledge.and possible bro—
active interference effects were tested Ey_having subjects study four

separate lists of 15 Hawaiian words 'each for two minutes. A recall
test followed each list and required subjects ito respond to randomly
arranged English equivalents of the Hawéi;an 22;ds.

o

L - .
Results. * CPC, speed of processing old verbal and quantitative know-

<ledge, and speed of proce§siﬁg new verbal ghowledge are discussed, in

that order. . : 5 ’




. favor of the younger grbups F (2, 42) = 5.68, p < .01

» D

Si%nificant differences were founo between the three age groups
on CPC (see Taole 1), F (2, 42) 5.35, p < .0Ol.

A two-way analysis of varlance for repeated measures (three age
groups across Synonyms and antonyms) en the data in Table 2 revealed
two significant mafn effects and an‘interaction: for age, F (2, 42)
= 3.05, p < ~10, favoring the performance of the younger groups; for
synonyms and antonyms, F (1, 42) - 2@.38, p <.001, with better—per- *
formance on antonyms;.and an interaction between aée and type of ver-

bal knowledge F (2, 42) = 4.58, p*< .01, probably caused. by the

¢

.middle age subjects (31 45) changlng their 1, 2, 3 rank order by age

on synonyms by surpassing all groups on antonyms

. In completlng addltlon problems (see Table 3),the oldest group
clearly erpassed the performance of both younger groups, F (2, 132)
= 5.49; p < .0l. 1In multlplicatlon, however, ihe groups did not dif-
fer significantly although the'hfghest‘mean score was aéain obtained
by the oldest subjects. )

As’for_new knowledge,-there were signfficant dffferences between
age groups (Table '4), F (2, 42) = 3.23, p < .05, but not between ldarn-
ing lists. There was a margifial 1nteracblon between learnlng 11s S
and .age created‘by\an erratic, saw-toothed performance of midile age
subjects across thé four learnigg lists, F (6, 126) = 2.01, p < .10, .

Overall, the.sgeed of pfogzésing old verba} knowledge was supe-
rior to that of new knowledge (see Table 5), F (2, 42) =-:132.52,, p <

.001, with signlflcant\dlfferences found between the age groups in

4 The strength of the relationshlps between CPC ana speed of pro-
cessing old and new verbal knawledge were as shown in Table 6. “For

old knowledye, a significant 'negative cqrrelatlon was To&nd in addi-e-

tion and a significant positjive one in multlpllcatlon, for new know-

6

.




: . . \ Age
B ' e 7 N ® ¥ '\ ‘ 5 —~

» . TN oo
ledge, a number of’significant positive correlations w;re found '

¥ o ~
) primarily for the youngest age group.- o

[y

Cbg;lu910ns 1 The investigation as a whole reveals that advancing

age has a negatlve effect on CPC and on speed of processing old and '
new verbal information. However, age appears to have, if anything,

an enhancing effect on the speed of processing quantitative knowledge,
~at least in addition and'prooably in multiplication as well.

CPC means decrease with advancing age, from 7.80,16.88, and 5.27,

from the youngest to !@e oldest age groups. Such a decline appears

to be a problem for the elderly jin the speed of processing verbal know-

- ledge, particularly newlknowledge. In acquisition, the expected pro-

_ active interference for the oldest subjects across four lists of
Hawaiian words did not materialize; it may have nanifested.itself on
the first list. The g;adually increasing speed thereafter, except for
middle age subjects, may reflect the influence of warmup. In contrast,
addltlon and multiplication skills seem to improve over the years;
p0331bly due to automat1c1ty with practice. Some of tHese findings on
age seem to oerat oqdds with other findings, but the differences may be

due in part ro the type of materials used and to the time limitation

- imposed.. In addition to these findings, the performance of the middle

age subJects-—surpa381ng other groups in performance on antonyms and

the irregular performance on four Hawaiian word lists~-suggests that

I4

they could be more susceptible to interference than either the younger
or older subjects.
4

The immediate educational implicatiens appear to be that older

subjects will require additional information processing time in verbal

knowledge areas, both old and new,’and will need, to make responses
highly automatic by increasing rehearsals. Also, future research should

consider the decline in CPC.

[
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Table 1 . . .

Cognitive Processing Capacity Means and SFandard Deviatiens g
bl //
‘ Groups
A B c
h .
W 7.80 : 6.68 _. 5.27 |

.‘ ) .
SD' 2.4; ' 2.08 l ;;
“ ' . .

.
AN ~ “ ':.'
© . «
.. .
A = b
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Table 2
N
'Means and SLandard Dev1at10ns in Speed of ProceSSLn'gh Synonyms ™
/ ’ - and Antpnyms by Age Groups i Ty e ' '
. & - ’ -
.7 ' J
- . ~ +
Age Group Synanyms ' ~ ‘Antonyms T
Y U 3
. M 15.67 . ~20.80
A .
_SD: 3.85 . 5.25
M: 15.07 22 .87 ‘
B - s
— "~ SD: M. 4,33 3.70
b ) ‘
M: 13.60 16.33 (R
. C
C 5.67 7.65
- » " ) -
-~ y~
: T
¥ ‘ \
»
]
- \/-/

13 ~




Table 3 . . .

Means and Standard‘Deviations for Speed of Processing Quantitative

Kﬁgalnge ﬁy Age Groupy * ' ~ , -
‘' Age Group Addition’ ‘ M;ltipficatioﬁ
. .

M 1913 < o 12.87 -
s 6.23 . ' . 5.54° |

Moo 19.93 12.47 |
" sp. ’ 5.47 , 5..00
oM 22.60 1347 |
s sol © 5.66 |

- . f
>

Note. The scores in addition and multiplication are not comparable.

~
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. T “’ ‘ "_ -~ Table 4 E
‘Means and Starid_arq Dev"i..at'io"ns',‘ on Hawaiian Word, Learniny Lists by _
. I + Age Groups ;
. Age ) .. .. S L_e_arning"List . Row
Group* . 1 .. ) 3 4 ‘Means
b, Mi. 386 4.53+ _  4.53 4. 80 4.43
SOTA c. * - . . . _ . -
SD’ 2.67 & . 2.09 . 2.53. _  ~2.73 . .
"Mi - 4.40 3.73 487 3.80 4.20 . "
B : RN . | ‘
, SD: 2.56 2.12 2.45 2. 40 .
M: 2.47 - 2.73 2.87 3.13 - -+2.80
C , : )
sp: ©  1.55 1.62 . 1.50 T 1,77 S
Column ¥
‘Means : 3.58 3.66 © 4,09 3.91
’ A
L
15 <
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Tabie 5

.Means and Standard Deviations for, Speed of Processing Old and

New Verbal Knowledge by 7;@ Groups .

¥

. Age Group ‘ ' .Oldx L . New
L ©36.47 K 17.73
SD: 7.03 . : 8.62
M: | 37.93 16.80
e~F~ sp. [ 7.65 7.94
M:o - 0 29.93 L ¢ 11,20
© e 12,66 . w9k
g F
/
16

rl




Table 6

f  Processing Performance_for 0ld and New Knawledge

Correlations Between Cognitive Processing Capacity and Speed of

%
™~ ‘
Groups
s Type of Knowledge A B C

Synonyms .23 .36 .04

Aritonyms - 42 .29 ©.18

0ld :
' Addition T- 51%* -.08 .24
Multiplication .08 -*93 L49%
\ @

List One b .29 .09

~ List Two . 56%* 17 .16
New o T —
List Three' - L 62%*E .32 .23

. “List Four .31 ©.55%% - 42

*p < .05
** p < .01 \
**x% p < .005
»
/ i)




